JUH-04-04 04:28PM FROM-Merchan t & Gould 6123329081 T-745 P. 003/015 F-256 

Amendments to the Claims : 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims : 

1 . (currently amended) An optical information recording medium, with respect to which 
remrHiTip r and reproduction are performed is recorded and reproduc e d with by laser beams from 
one side, comprising at least two recording layers formed of a phase change material on a 
substrate, 

wherein the recording layers include a first recording layer and a second recording layer in 
the order from the side on which the laser beams are incident, the first recording layer is included 
in a first recording medium and the second recording layer is included in a second recording 
medium, 

when a wavelength of a first laser beam with which recording and reproduction are 
performed with respect to the first recording medium is indicated as XI (jam), a wavelength of a 
second laser beam with which the second recording medium is recorded and reproduced as X2 
(run), a light absorptance of the first recording layer in a crystal state as Ac (%), a light 
absorptance of the first recording layer in an amorphous state as Aa (%), a light transmirtance of 
the first recording medium with the first recording layer being in the crystal state as Tc (%), a 
light transmittance of the first recording medium with the first recording layer being in the 
amorphous state as Ta (%), and the relationship between the wavelength XI and the wavelength 
X2 is expressed by lOgpU - ^2|gl20, the first recording layer has a light absorption ratio Ac/Aa 

in a predetermined range with respect to the wavelength XI and the first recording medium 
satisfies conditions of Tc S 30 and Ta£ 30 with respect to the wavelength X2 X 

wherein a separation layer is provided between the first recording medium and the second 
recording mediunu and the thickness of the separation layer is in the range between 1 fim and 50 
| nm . 
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2. (original) The optical information recording medium according to claim 1, wherein when 
the relationship between the wavelength XI and the wavelength X2 is expressed by 10g|Xl - 
X2£50, the first recording layer has a light absorption ratio Ac/Aa in a predetermined range with 
respect to the wavelength XI and the first recording medium satisfies conditions of Tc > 45 and 
Ta > 45 with respect to the wavelength X2. 

3 . (original) The optical information recording medium according to claim 1 , further 
comprising a protective layer, 

wherein the second recording medium, the first recording medium, and the protective layer 
are formed on the substrate sequentially, the protective layer has a thickness dl (pm) in a range 
of 30gdlg200, and recording and reproduction are performed with the first and second laser 
beams from a side of the protective layer. 




\^ 4. (original) The optical information recording medium according to claim I , wherein the 
first recording medium formed on a first substrate and the second recording medium formed on a 
second substrate are bonded to each other. 

5 . (original) The optical information recording medium according to claim 1 , wherein 
recording and reproduction are performed with a first laser beam and a second laser beam 
emitted from a multiwavelength light source in which a part of an optical waveguide of a second 
harmonic generation element and an optical waveguide of a semiconductor laser are optically 
coupled. 

6. (original) The optical information recording medium according to claim 1 , wherein the 
wavelength XI (nm) of the first laser beam is in a range of 390^X1^520. 

7. (original) The optical information recording medium according to claim 1 , wherein a 
condition of the light absorption ratio Ac/Aa a 1.0 in the first recording layer is satisfied with 
respect to the wavelength XI (nm) of the first laser beam. 



PAGE 4/15 1 RCVD AT 61412004 5:28:02 PM [Eastern Daylight Time] 1 8VR:USPTMFXRF-1(4 ' DN1S:8729306 * CStD:6123329081 ' DURATION (mm-ss):05-04 



JUN-04-04 04:28PM FROM-ltor chant & Gould 



6123329081 



T-745 P. 005/015 F-255 



8. (original) The optical information recording medium according to claim 1, wherein the 
first recording layer contains Ge-Sb-Te. 

9. (original) The optical information recording medium according to claim 1, wherein the 
first recording layer contains Ge-Sb-Te- Sn> 

10. (original) The optical information recording medium according to claim 1, wherein the 
first recording layer has a thickness 62 (urn) in a range of 3gd2gl2. 

1 1 . (original) The optical information recording medium according to claim 1 , wherein the 
first recording medium includes at least the first recording layer and a reflective layer formed 
sequentially on the substrate, and the reflective layer has a thickness d3 (nm) in a range of 

2^d3^20. 

12. (withdrawn) A method of recording and reproducing with respect to an optical 
information recording medium including at least two recording layers formed of a phase change 
material on a substrate from one side using laser beams, 

wherein the recording layers include a first recording layer and a second recording layer 
from the side on which the laser beams are incident, the first recording layer is included in a first 
recording medium and the second recording layer is included in a second recording medium, 

when a wavelength of a first laser beam with which recording and reproduction are 
performed with respect to the first recording medium is indicated as XI (nm), and a wavelength 
of a second laser beam with which the second recording medium is recorded and reproduced as 
X2 (nm), the relationship between the wavelength XI and the wavelength XI is expressed by 

10g|Xl -X2|gl20. 

13. (withdrawn) The method of recording and reproducing with respect to an optical 
information recording medium according to claim 12, wherein the relationship between the 

wavelength XI and the wavelength X2 is expressed by 10^|X1 - X2\^50. 
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14. (withdrawn) The method of recording and reproducing with respect to an optical 
information recording medium according to claim 12, wherein with respect to an optical 
information recording medium in which the second recording medium, the first recording 
medium, and a protective layer are formed on the substrate sequentially and the protective layer 
has a thickness dl (urn) in a range of 30£dl^200, recording and reproduction are performed 
with the first and second laser beams from a side of the protective layer. 

15. (withdrawn) The method of recording and reproducing with respect to an optical 
information recording medium according to claim 12, wherein recording and reproduction are 
performed with respect to an optical information recording medium in which the first recording 
medium formed on a first substrate and the second recording medium formed on a second 
substrate are bonded to each other. 

16. (withdrawn) The method of recording and reproducing with respect to an optical 
information recording medium according to claim 12, wherein recording and reproduction are 
performed with a first laser beam and a second laser beam emitted from a multiwavelength light 
source in which a part of an optical waveguide of a second harmonic generation element and an 
optical waveguide of a semiconductor laser are optically coupled. 

17. (withdrawn) The method of recording and reproducing with respect to an optical 
information recording medium according to claim 12, wherein the wavelength XI (nm) of the 

first laser beam is in a range of 390^X1^520. 



18. (withdrawn) An optical waveguide device, comprising: 
a substrate; 

a plurality of optical waveguides formed in the vicinity of a surface of the substrate; 
injection parts formed at one end of the optical waveguides; and 
emission parts formed on the other end of the optical waveguides, 
wherein the plurality of optical waveguides satisfy phase matching conditions different 
from one another, and 
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the emission parts of the plurality of optical waveguides are provided at substantially the 
same position. 

19. (withdrawn) The optical waveguide device according to claim 18, wherein the optical 
waveguides have periodical polarization inversion structures. 

20. (withdrawn) The optical waveguide device according to claim 19, wherein the optical 
waveguides are provided with the polarization inversion structures with different periods, 
respectively. 

21 . (withdrawn) The optical waveguide device according to claim 1 8, further comprising, 
reflectors at parts of the optical waveguides. 

I 22. (withdrawn) The optical waveguide device according to claim 18, wherein a line normal 
fl[ to a surface opposing the substrate in the emission parts of the optical waveguides and the 
^ ' ^/surface of the substrate form an angle of about 45 degrees. 

(J^ 23. (withdrawn) The optical waveguide device according to claim 18, wherein the phase 
matching conditions are those with respect to second harmonics. 

24. (withdrawn) The optical waveguide device according to claim 1 8, wherein the phase 
matching conditions are those with respect to a sum frequency. 

25. (withdrawn) The optical waveguide device according to claim 1 8, wherein the optical 
waveguides are optically coupled partially to one another. 

26. (withdrawn) An multiwavelength light source, comprising; 

a plurality of coherent light sources with different wavelengths; and 
an optical waveguide device, including a substrate, a plurality of optical waveguides formed 
the vicinity of a surface of the substrate, injection parts formed at one end of the optical 
guides, and emission parts formed on the other end of the optical waveguides, the plurality 



in 

wave; 
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of optical waveguides satisfying phase matching conditions different from one another, and the 
emission parts of the plurality of optical waveguides being provided at substantially the same 
position, 

wherein the wavelengths of beams emitted from the coherent light sources are converted by 
the optical waveguide device. 

27. (withdrawn) The multiwavelength light source according to claim 26, wherein the 
coherent light sources are semiconductor lasers and the injection parts of the optical waveguide 
device and the semiconductor lasers are coupled directly. 

28. (withdrawn) The multiwavelength light source according to claim 26, wherein the 
coherent light sources with different wavelengths are multi-stripe semiconductor lasers formed 
on one substrate. 

29. (withdrawn) The multiwavelength light source according to claim 26, wherein the 
coherent light sources have a function for varying wavelengths. 

30. (withdrawn) The multiwavelength light source according to claim 26, wherein the 
optical waveguide device includes an electrode structure including electrodes and outputs are 
modulated by means of the electrodes. 

31. (withdrawn) An optical system, comprising: 
a multiwavelength light source, including a plurality of coherent light sources with different 

wavelengths and an optical waveguide device, the optical waveguide device including a 
substrate, a plurality of optical waveguides formed in the vicinity of a surface of the substrate, 
injection parts formed at one end of the optical waveguides, and emission parts formed on the 
other end of the optical waveguides, the plurality of optical waveguides satisfying phase 
matching conditions different from one another, the emission parts of the plurality of optical 
waveguides being provided at substantially the same position, and wavelengths of beams from 
the coherent light sources being converted by the optical waveguide device; and 
a focusing optical system, 
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32. (withdrawn) The optical system according to claim 3 1 , further comprising a wavelength 
filter, 

wherein the wavelength filter separates beams from the multiwavelength light source. 

33. (withdrawn) The optical system according to claim 32, wherein the wavelength filter 
separates detected lights. 

34. (withdrawn) The optical system according to claim 3 1 , wherein beams emitted from the 
multiwavelength light source are subjected to intensity modulations that are different according 
to their wavelengths. 

35. (withdrawn) An optical system, comprising: 
a multiwavelength light source, including a plurality of coherent light sources with 

different wavelengths and an optical waveguide device, the optica l waveguide device including a 
substrate, a plurality of optical waveguides formed in the vicinity of a surface of the substrate, 
injection parts formed at one end of the optical waveguides, and emission parts formed on the 
other end of the optical waveguide s, thenluralitv of optical waveguidesj^ 
matching conditions different from one another the emission parts of the plurality of optical 
waveguides being providedat substantially the same position, and wavelengths of beams from 
the coherent light sources being converted bv the optical waveguide device: 
a focusing optical system: and 

The optical syst e m according to claim 31, further comprioing an optical information 
recording medium with respect to which recording and reproduction are performed r e cord e d - an d 
reproduc e d with fey laser beams from one side, the optical information recording medium 
including at least two recording layers formed of a phase change material on a substrate, in 
which the recording layers include a first recording layer and a second recording layer in the 
order from the side on which the laser beams are incident, the first recording layer is included in 
a first recording medium and the second recording layer is included in a second recording 
medium, 

when a wavelength of a first laser beam with which recording and reproduction are 
performed with respect to the first recording medium is indicated as XI (nm), a wavelength of a 
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second laser beam with which the second recording medium is recorded and reproduced as X2 
(nm), a light absoiptance of the first recording layer in a crystal state as Ac (%), a light 
absorptance of the first recording layer in an amorphous state as Aa (%), a light transmittance of 
the first recording medium with the first recording layer being in the crystal state as Tc (%), a 
light transmittance of the first recording medium with the first recording layer being in the 
amorphous state as Ta (%), and the relationship between the wavelength XI and the wavelength 
X2 is expressed by 10^|X1 - X2£120, the first recording layer has a light absorption ratio Ac/Aa 

in a predetermined range with respect to the wavelength XI and the first recording medium 
satisfies conditions of TcS: 30 and TaS: 30 with respect to the wavelength X2, and a separation 
laver is provided between the first recording medium and the second recording m edium, and the 
thickness of the separation layer is in the range betwee n 1 um and 50 um, 

wherein beams from the multiwavelength light source are focused on the optical 
information recording medium by the focusing optical system. 

36. (withdrawn) The optical system according to claim 35, wherein in the optical 
information recording medium, when the relationship between the wavelength 9il and the 
wavelength X2 is expressed by \Q£\X1 - ?i2|g50, the first recording layer has a light absorption 

ratio Ac/Aa in a predetermined range with respect to the wavelength XI and the first recording 
medium satisfies conditions of Tc Ss 45 and Ta > 45 with respect to the wavelength X2. 

37. (withdrawn) The optical system according to claim 35, wherein in the optical 
information recording medium, the second recording medium, the first recording medium, and a 
protective layer are formed on the substrate sequentially, the protective layer has a thickness dl 
Qim) in a range of 30^dl<200, and recording and reproduction are performed with the first and 
second laser beams from a side of the protective layer. 

38. (withdrawn) The optical system according to claim 35, wherein in the optical 
information recording medium, the first recording medium formed on a first substrate and the 
second recording medium formed on a second substrate are bonded to each other. 
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39. (withdrawn) The optical system according to claim 35, wherein in the optical 
information recording medium, recording and reproduction are performed with the first and 
second laser beams emitted from the multiwavelength light source in which a part of an optical 
waveguide of a second harmonic generation element and an optical waveguide of a 
semiconductor laser are optically coupled. 

40. (withdrawn) The optical system according to claim 35, wherein the wavelength XI (nm) 
of the first laser beam is in a range of 39(KM<520. 

41 . (withdrawn) The optical system according to claim 35, wherein in the optical 
information recording medium, a condition of the light absorption ratio Ac/Aa^ 1 .0 in the first 
recording layer is satisfied with respect to the wavelength XI (nm) of the first laser beam. 

42. (withdrawn) The optical system according to claim 35, wherein the first recording layer 
in the optical information recording medium contains Ge-Sb-Te. 

43. (withdrawn) The optical system according to claim 35, wherein the first recording layer 
in the optical information recording medium contains Ge-Sb-Te-Sn. 

44. (withdrawn) The optical system according to claim 35, wherein in the optical 
information recording medium, the first recording layer has a thickness d2 (nm) in a range of 

3£d2£l2. 

45. (withdrawn) The optical system according to claim 35, wherein the first recording 
medium in the optical information recording medium includes at least the first recording layer 
and a reflective layer formed sequentially on the substrate, and the reflective layer has a 

thickness d3 (nm) in a range of 2^d3^20. 
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46. (withdrawn) The optical system according to claim 35, wherein the optical information 
recording medium is recorded or reproduced simultaneously with beams with a plurality of 
wavelengths from the multiwavelength light source. 

47. (withdrawn) The optical system according to claim 35, wherein the optical information 
recording medium is recorded with at least one beam with a wavelength from the 
multiwavelength light source and simultaneously information is detected from the optical 
information recording medium with a beam with another wavelength from the multiwavelength 
light source. 




48. (withdrawn) The optical system according to claim 47, wherein based on signals 
detected by the beam with another wavelength from the multiwavelength light source, intensity 
of the at least one beam with a wavelength is controlled. 

49. (withdrawn) The optical system according to claim 47, wherein based on signals 
detected by the beam with another wavelength from the multiwavelength light source, a focal 
point on the optical information recording medium of the at least one beam with a wavelength is 
controlled. 



50. (withdrawn) The optical system according to claim 47, wherein beams with a plurality of 
wavelengths from the multiwavetength light source are mixed, with which the optical 
information recording medium is recorded. 
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